This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



PAT-NO: 



JP410206445A 



DOCUMENT-IDENTIFIER: JP 10206445 A 



TITLE: 



METHOD AND APPARATUS FOR MEASURING ROTATIONAL SPEED OF 
DRIVING SHAFT 



PUBN-DATE: 



August 7, 1998 



INVENTOR-INFORMATION: 
NAME 

SHII, NORIKO 



ASSIGNEE-INFORMATION: 
NAME 

YAMAHA MOTOR CO LTD 



COUNTRY 



N/A 



APPL-NO: JP090081 14 
APPL-DATE: January 20, 1 997 



INT-CL (IPC): G01P003/486, H02P005/00 



ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a measuring system to be compact, and 
quickly and accurately measure a rotational speed of a rotary shaft and 
calculate an acceleration based on the rotational speed. 

SOLUTION: Through holes 25, 26 of two directions nearly orthogonal to each 
other are formed to a rotary shaft 22 coupled to a driving shaft. The through 
holes are orthogonal to an axis of the rotary shaft 22. A light-emitting part 
23 and a light-detecting part 24 are arranged outside of parts of the rotary 
shaft 22 where the through holes are formed. The parts 23, 24 are faced to 
each other via the rotary shaft 22. A revolution sensor 20 is thus 
constituted. A light from the light-emitting part 23 passing through the 
through hole 25 or 26 to reach the light-detecting part 24 is detected during 
the rotation of the rotary shaft 22 with the use of the revolution sensor 20. 
A revolution speed of the rotary shaft is measured for every 1/4 rotation on 
the basis of the detection of the light. Moreover, an acceleration is 
calculated from measured data of at least two revolution speeds. 

COPYRIGHT: (C)1998,JPO 



DERWENT-ACC-NO: 1998-484378 



DERWENT-WEEK: 1 99843 



COPYRIGHT 1999 DERWENT INFORMATION LTD 

TITLE: Drive shaft rotational speed measurement method for 

tachometer - involves computing acceleration from 
rotational speed measured for every predetermined angle 
of rotation of revolving shaft coupled with drive shaft 



PATENT-ASSIGNEE: YAMAHA MOTOR CO LTD[YMHA] 
PRIORITY-DATA: 1997JP-00081 14 (January 20, 1997) 



PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 10206445 A August 7, 1998 HI A 010 G01P 003/486 



APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP 1 0206445A N/A 1 997 JP-00081 1 4 January 20, 1 997 



INT-CL(IPC): G01P003/486, H02P005/00 



ABSTRACTED-PUB-NO: JP 10206445A 
BASIC-ABSTRACT: 

The method involves using a rotation sensor (20) which includes a light emitter 
(23) and an optical receiver (24) being arranged on both sides of a revolving 
shaft (22) outside the through-hole formation portion. The light is 
transmitted through a couple of through-holes (25,26) which cross in mutually 
perpendicular directions from the light emitter, and the light received by the 
optical receiver during rotation of the revolving shaft coupled with a drive 
shaft, is detected. 

The rotational speed is measured for every predetermined angle of rotation of 
the revolving shaft based on the detection result. The acceleration is then 
computed from the measured speed. 

ADVANTAGE - Enables to measure speed and compute acceleration quickly and 
accurately. 

CHOSEN-DRAWING: Dwg.2/9 

TITLE-TERMS: DRIVE SHAFT ROTATING SPEED MEASURE METHOD TACHOMETER COMPUTATION 
ACCELERATE ROTATING SPEED MEASURE PREDETERMINED ANGLE ROTATING 
REVOLVING SHAFT COUPLE DRIVE SHAFT 



DERWENT-CLASS: S02 V06 



EPI-CODES: S02-G01B1; V06-N; V06-U12; 



SECONDARY-ACC-NO: 

Non-CPI Secondary Accession Numbers: N1 998-377935 



(19)0*Bft»/f (JP) (12) & H i|$ §^ & $g (A) (lDftfttBH&WS^ 

#H¥10 -206445 

(43)&IBB ¥£10^(1998) 8 )! 7 B 



(51) IntCl.' 




F I 




G 0 1 P 3/486 




GO 1 P 


3/486 E 


H 0 2 P 5/00 




HO 2P 


5/00 R 








»*JE®&5 OL (£10H) 


(21)iHH#ft 


ftH¥9-8114 


(71)ttilBA 


000010076 










(22) {MSB 


¥ffc9*E(1997)lfl20B 










(72)36W# 










#W»«ffl?trSiJ*2500#ifi •VVAJBWi 














(74)ft»A 




(54) [SHOfcftO 









(57) [mm 

mm] wmmyvHtitimizi^. m 
[«Hfc#R] m«catt$nx:iacM2 2ic, ^ 

MMl'ttt^U *»oS^fc:«H3rr4 2*i»i^)jeBL2 
5, 2 6£JIMW.&i:i:*>K, d<Olllteffl2 2<7):RHl 
W««JW)**fc . 23 1 2 4 1 £ HHEtt 
2 2 fcflW/Tttfl-*-* J: o tciStf 4 ZbliZX*) [HlK-fe 

BHEM2 2A0K4>lc. ^SP2 3*»^JGB?L2 5*fe 

tt2 6taeiLT5ee»2 4icjw**tmaiu cio 
■ti. sfet. -eo^<tt2ni^<oiiHKjaisffS!iT 




24a 24 



(2) 

1 

mstmLiim-ti tti>iz. zwmmtwmwiw 
mmntmz, mMt%%Mt *imiKtt*«x/c*t 
mth £ o tsitt* i k tc <t o ems* y^*a»s u 

^^B^0»l»t:llMB»K*tt«iU. <k 

1 2 Ei^<oiiHgj$sfHS!iT- maus* na&t s z io 

I) 2#m»lta?L*lilWlMc#*U 563^*^Sii?L 

ammr-r t <c** < m&mmm s- acuta i / 

4[m645«f&3kkU=, ^^JifijUEWBHW^** 
*O¥^*fcoTllBftK«0«RS[J|[«t-t*ii: 20 

[fiM4] ±3l3tim»t>3%M£.mrzmiZti 

cov^ixAHCI2K<7)igilflt^[ll!|gag|t»ffi. 

k k fc fcS^fcUrJgftft* t> -> rxsif S 89k 
#fi^«m£mri>kk{>K. ±fEIII*»R»?L 

c t s-^k-r&iBiitt^iaiKjaEflmaiJia. 

[0001] 
[0002] 

tmmmmi. ztiizm^^x^-tovivtm*® 

m h Z k Ji8« atfifeff&fcfu: v * S . 
[0003] «itf . fS#^#Tffi^< 
?M©elE Srff 0 Z k S * SoWSBSS *iT 
fc •) (HitfErHPF? - 3 0 1 5 0 5-ff-&ffi#!i) , Z 50 



#^¥1 0-206445 

2 

mtimt Lxom^-fizttt&mw&mwzti 

&±oi<z%-oxu&. zvmh^JY-V 

a. &*i/Kmz-o\->xme.\')V9 (Mmm&<*v 

y-*J*WtZbti l X'%hW&>Y)Wm SrSfcU 

v-wvivtms. hiv? izm us«Mrc*s>y-f 
&aj$ft& meaKtiK trt- ix v > 

[0004] 

itimomxnmmmzti&tthiz^ ztuzMix 

»* t Sfe 6 i k *qt U ^ k ^^H* J $) s . 

[000 5] k^6X\ Jiltt^j^li. Mffi 
h^^Ka-t* k HI!E^f?±§-tJ:S J: o lz%^X^X , 
HKtttfflSh/I^^JJLkcO*** b^**jn*>4; k** 
^rv HI!l6«i^iltt(iltlSe«/iN$ < X i> Hffl±H L 

zzx\ ±.mm^zh^tihio^ 
9#ftmzm&zix&®m&izz<mbkUtt&i^ 
fonwm%WBft&imth k k fete *<mwtz% 
%Mt%yt&kzmwLixm*>vzmfSLi, mmm 
<n i /2 m&\,zm*®&*mkth%tm<L, * 
tnz&^ ix \3\%m&m&?z zthzt ctix^ 

i o o o 6 ] zcD± o Kts k . a&coH&m^mt 

itKXm&tf>m<t% iilbbhiz. 1/2 EHEfcfcJt 
KM«S^<Hl!lSaS^til^-k* { T'#-g.o ^^i 

k-rs^. initew±«iiST-^*^k^*3, m 
fflitti*]±^o^t(i. aa<^HHk*ii{c*^<aifii 

[0007] #SS9Ui, JJB<9»fll(c«*» 50^03 

>'VMt*TiimziiL mmnmeauK.0mib 
zMzm^^m&nn&zft&iz, t^i>mm<n 
%ozb tfx-z &mmm<v®mmmwmim®gm 
&mm?&zbimb?i. 

[00083 



3 

Emimmwzmm&frbmnwftZim ix 
%%Miz&tz>ftZfiiiiiL. zco^mzm^x^wm 
m%®miimz\s\mm&iYML. -e^&<kt>2 

[0009] jwictteii, mmftvnmfit lx . s 

cu £*>*^ m&fri>vtm£ffi& Lx%%Mt<z 
mhit^mnzmn<m^m.mm\i. mmcr>\ 
/4mmzmo ( 1**52) . 

1 0 0 1 0 3 £<0 J: 3 J: * k . ®tift£&tfln 
1 EBgjfejd^Wef - 9frh*#> S £ fc a^tgk 

6 k k fcfc, *«jWr< k t> 2 E#eo-f 

-*\ o^ 0 \/2mmM<nm^mi<r>T-'9\,zm^ 
1 0 0 1 1 3 * ix. Minx 0 izmmz-mtzm 
maxum^ 0 izmmmz 1 /2 mmxmswm 

COO 1 23 £<0#ftfc*J<rVC, ^0^El«5MH-ajT 

k iriiioigisaEKtHBif-^ t fc*** < mm.<?>% 

tfi 5: @$6»<Z) 1 / 4 B-fifcKfrfc 3 k k i fc , WJM 

femmmxib. *<rw*)m\>^ximg.<n>w& 
mm.ttti\f (11*353) , ±.timm.^zm^x 

too 1 33 ±iimMfrt>%%&izmxmzti& 

[ 0 0 1 4 3 «*JS5 ictotHMamiii* 
wmizmztibmM£*<m>bkm&thkk h 
izj&wzwmfi&zit^x&m+zmctTtocoitMiLZ 
j&mh kkuz. HmfcwvnmuMtiLWftcom 

gl-T, ±IB[Il!|£W^[Hl!|&4»t±IBIl3ta5*^S3tgBt 

izffi&ztitzmm-tyyk, znm&vuzmttjji 

6 k k tfc. *co'J>-%< k i> 2 m^UHgjSSr-^*' 

[00 1 53 i^SStC k . JJaEHEMaBIC* 
fc, ±f5ff*^*WWfclt*T3fvC. JUE»*#R 

BUrt" £ * fcW2&fcf ijffl $ til . 



(3) «§H¥1 0-206445 

4 

[00 163 

^xmrnz. mui.*m<n&m<r>-mkixwij}* 

2k*±A,X*ffiltLZtlX^Z>. IWWSlttMCU C7>f 
?D3>tA-?a-7M 3k. dOMCU3{c«^, 

t. wmmy?-y*Ax6k. «m»7**i 

10 TV*. 

[ 0 0 1 7 ] y->*fl#|*2tt, *V?-V\ 0 
*EBBBBi-*««t-^ Ilk. 1 1 co 

mmizmaa-z tate-fe y-? 2 o k . 1 10 
eik*««lt*^-s;i otejtt*«a«i 2 

k, m^flJiLkOh^^^^'-v-'l CvD{Sg£ig 

wt* u $ -v * 1 3 . zuz. mmmj 

y?-7x<lx\4k. m»l 5k, iJWfcM -yf-1 
6£-£A,TV*. 

[00 183 ±IBm«) : E:-^ 1 1 «±$IJfflS5 1 C0*-?m 

5 k cofSX'imrfctfy -f - Ha'7 ? Sftoo P WMfflffll 

WYiv? y 5 1 3*^<7)fMef?jtft#*>i:?ijafl 

^f^-7x-fX14, 6 5r^LTMCU3tA^J$ix 
MCU3*^OfMfi*x&SI«HI£^{t^ 
^*WJafi^ ^-7x^X6, 14^ LT^HS 
1 5Hzmt>tl&£d{z%-oX^Z. 
30 [00 1 93 ±teiHl!!6-fe>'1?-2OcOft*6<rtSJt$:02~ 
H4fc*^v^TKWt&. zti^com^-tm^-tyf 

2 ofi, ttft*-^ 1 1 tmsmi 2 kcomzftWiZti 

mm^.co^^y^2lk. WMMtzvm&& 

Mimmztitzmm2 2 1 . ^wwfcfrcaB* 

mm*. JtiK&f- (LED) 23a £HMfK2 3 b 
K3SSl,fc**»2 3fc. (7^bh7^'X 
^-) 2 4a«r0BS«2 4bt:iaiLfc«3e»2 4k 
SrtSi.. I *l iofBfeSS 2 3 J; 2 4 ®*Effl 2 
40 2£^TWqEH3iVO^. 

[0020] ±fEE«6«l2 20-^iTO^-^ 1 1 co 

ajAtti i a teases imtwsmi 2coxmi 

2afca9SS<XT^S. 

[002 1 3 ±IBS!|gtt 2 2lcli. -t<0»£Hk»Wft 
^TlftlCclSMEM 2 2 *mmt& 2 oc^KafL 2 5, 2 6 
msS&tiX^&. Ztit><7)nM1L2 5, 26<i, BrfflR 

mx\ m^z®\&m2iifimxf. \2mm2com 
■wafcLTn*. A^/^2itii. ±ieaii 
?L2 5. 2 6izttm?&ffl;toiiLmz s mimfctz 

50 5^27. 2 8tmfokWM-t-&jft(Bl3Rff@4(0± 



5 

%^2 3 a fcgft*? 2 4 a#**i«iHK/C^4 . & 
fc, Mff2 3aKA2 7. JGKL2 5 4fctt2 6 
Si ft2 8 £31$ LT^ftS? 2 4a £Wmtl M± 

[0022] mhWf-vvum. mammm 

#*"C*<h MMKl (H1«H) rt<OMCU3(c«KI 
4; 4fc. MCU3(i. ®m-t>y-2 0frt>(?)®m'V\s 

xm*m®mmk&*m3*?. imv±o%m 

lz-ktibbi>lz. ¥\B\milil3 5t$£TS*i'me>im 
3 6^Srff=5rdJ:3^-?TV^I). 
[ 0 0 2 3 ] * LT. «k 0 * : J?- : J 1 0 

£*r»T'S>4 *y7tfctfc£3*i4 fc fc i> •/ f- 

€ t * i^m 4 7 fT6»fewflHHk eaw < *^»s ^n- 

%bti~iL itit>cr>T-?t,zm^xm.feztiz>m 
hwizmt. hfrfmw^m 1 t«t 9*-?k»# 

S3 2Sr^fCt-^l l^&»NU?#*iJ»$fl4. 

<r <7)i§£, vaEttffi 3 7 c x hf-ttfy < - ha >y ? 
4. 

[0024] 3<*>fc, ±Mh?V7V$v?l 3lzX*). 

1 0(0016 VMifimmzMLtzk % Kff 
jt«*WB:fc3*u £4>fM:fl»(cJ6tT*-* 1 ltf> 

ttm:h&* : JK<rrtffi*i?m) tfm^Zti. z\co* 

[0025] m6te*-tmm&ftcoffijttz*L. 
mmiza^xz^-mmma. 
mhtixfrhwm^tfhhtx'mmmz. mi 

oTI^4« 

[0 0 2 6] -r^i>*>. H6 4»^EHE3BK-h^fflH 

o b tfXtl Ztlhbbhlz, m.> tSr^v >fc HHE 
i««iW4 2t:J:6laBE)«BE*»A*S*iS. *LX. E 

iMzmiX'^mi&Y)V9Tm<7)'w&frt>^ w&ws. 

Trail *-?l l<Ofia»t*S<, Batfcifco 



4) ^¥10-206445 

6 

[00 27] HH6jS«Ofa^U«4 3fcJ:-5Tftl 

1 «0E«^O«ttSS J fc#3ft*&*i4 ZtlzXW 

TjfclJD'hS^WRk (WitfO. 5) jWftfc&ft. 

4.-*, h;^RBIfffiTot-f-t-^h/^Tj*i 
M§tL4C:i:fcJ:0, h;^RR#ffii,ffiE$n4. * 
10 LT, SWb^TmfclBEtf ( k • T j ) £Jn*Lfc 
tffc HUES *ufc Wl'? RK-ftili CO 3 *>T'/Jn$ v^fflS- 
g# h)l>? T r t-f 4«/hfi^?4 4 &ft%*>tltz± 

4«aaw»4 5*«tT**>ii4, 

[ 0 0 2 8 ] ,1 OJ: o «^E-^IIWt»«»RfcJ: 0 . 

*<o J: d t BtH T r hyP^TmJ:0^§< 
^^-x-vh^^Tj*5ftk^4«o$B#ti4ll7 
*C0-^^C7) i 3 BE h^^ T r 3&qB* h)U7Tm 
20 J:«)/hS<StL4. b/^RIMItJiaWfcBtofeit, 

IBSLTV^4c7)(i. *>?y-y ( l 0t»4H/P^* J SD 

^-f^4^t*[»±t. k<(C fpjhi^c-f i"?X' 
^jy-i? i o**® 0 jirr*->*i95S^HBIfit:aifc6 < 
±tlb^-> tzmm&iktZtzihX'fo 4 . 
[00 29] iOi9^-^W»Ptf)it«TH2~ 
H4cOIne-fey-9-2 0 SrfflV^Tfi : ^ii4IlHKag<7)ti- 

30 *«Rll.ooRW4. 

[00303 08(a) (iBngM 2 2 3&%9ttr|t(lt«# 
0!|St-4racO^IBr^ttl5iSr<D, ©, 
L-TV^4. ^fc, C<7)HT'(±IHlEtt2 2^tt;i:^13c-t 

mmiz*5^x?/m5 ocDitmzx®. ztibmzt& 

^|6HcY«iS:k-j-C^4. 

[0031] itf)H«aW)3ia , Ctt«3t»2 3*»^>03t 
tt^EICtt2 2<^.«lirC3Hi!rS*t, ®^)iigT'{i3fclS 

§i^4C:i:{cj; , ). ®03geT'(i3KiH5 Otf 

40 3«e»24fc:»|jlL*^. »lW«3i?L2 5««ft«L 

^15 0 jWBWL 2 5 Sriffii LTg^gP 2 4 tl'M ttt 

316H5 o«*a^-*«ieKL2 5*a*f4©^jie 

*«T. ©c03igT-{i7m* i jgB)f$n4-tfik^4. o 

* *) s ®~~®?>®x'iim i oaiifL 2 5 * itzm 

5 0*«S5fcStl4. 

[0032] @Oj§^-C1i3tiS* i 3eiSl5^4 . 

^2<7)«:®?L2 6c7)*t^iglL2 ^'Xltti: 3 Ffi : i: ; &4 
©tfMfie-Ctt. 2 3 frbcDKM 5 0 #WI?L 2 6 
50 *m&lX&KM24< l Z$miWl#>l. ZLX. ®<?)® 



(5) 



Wfl^l 0-206445 



8 



<7>mmn2 6 s-aiat^^ 5 o*hbcs*i* . ate© 

WliHTmWWSftJfefl, 1 OSlOiig-Cli. If 
3fc*S 5 0 m 1 «7)«j1?L 2 5 & jffii L T 2A\Z 

$mim>&. :»i o#s<ojgg(i. »i*>jei?i2 

aft! (<3><0iig) *»«EWfcl8(r EMEU:**? 
[00 3 3] i<0J:dtlHB6tt2 2«iaHE(Cff->T«« 

t, us ( b ) t^-r j: o tcwvxm^tmhixh . o 
a o , mew 2 2 & i nns+ t 4 fmftw vixm^tf 



10 



• [0034] ZWWXl£fy)FSWW&M£M&£ . HI 
(kWi 2 20B& 1 /4 HJ^tClHlKSLK*^ 4>*i* fc fc 
tic. ^OEISSJSS^IllOffitfflHlOfflfctS^^ 

btiizt x-im%tm&. ( tnm&commn 

«*jftfcP0 , PI , P2 , P3 , P4 fc L. PO -PI 
, PI ~P2 , P2 ~P3 , P3 ~P4 (D^miTl 

, T2 , T3 , T4 t-rit. po mfix-comsioo 

SrOtLT. P1.P2.P3, P4 

nm&nm.. nmmxtmrn^uzmEmm 

[0035] 

[111] 





pi 


P2 


P3 PSA 


P4 bs^ ! 




wl=n/«-Tl) 


6)2=z/(2*T2) 


o>3-«/(2-T3) j 


w4=tc/(2-T4) 




al=(wl-aj0)/Tl 


a2=(a)2-C£>l)/T2 


a3=(o>3-<i>2)/T3 


a4=(w4-w3)A4 




alMaOtaD/2 


a2Mal+a2)/2 


a3'-(a2+a3)/2 


a4'=(a3+a4)/2 



[ 0 0 3 6 ] fcd*>T\ ±IEmilfL2 5 . 2 6fcJnilR * [*1 ] 

datfHWftJfiRStf&^Ti. fB*tf>J:3fc08 (a) 
+03#SOilSi: 1 O#ga%fcanU0EItt: 1 8 
0 • 9. Steffi 2 2 c7)^HI!|BT'^SiJ^Si^lc0^i 

fc#T'£S, 30 

[0037] j: ^mmzmm-th. mt\m 

<tt2 2<04"t^jISCfctL. «l«lta?L2 50tM? 

as i <ojki7L 2 5 n*m#Ymm£. a afw-ra. , * 

YULTbrtSWlTOif:'*-*. i«* 
-£\ WTO ( 1 ) ~ ( 6 ) cDXoZstmzX 9 . #«M 
mk*<r%mm<^t=tih. fciJ, 0161*2 2*>*a£ 
t% Jtffl?L2 5. 26<r)¥&*dkt&, 40 
[00 38] ( 1 ) W£fl2 5<?)ftftiSLLl fcyfttitf) 
3cMftS^l 

jta?L2 5<ojW!iiLi nmmnm&xvf&omW:* 

(xl, yl)i5j:tf(x3, y3) i: £*Utf>tti3W>J: 

otz%&. 

[0039] % 
tan( 6 0 + a) = tane 0 

+ a J -d-(l + tan 1 6 0) / {2- {t 1 - &>)>"} 

[0046] k%Z>. ttZ, * [&5] tan(0O+a)=tan<9O+tana(l +tan2<90) 

[0047] *50 Z.tlb&4C03;kfrt>. 



xl = d + a 

yl = { r'-(d + a)'}'-' 1 
x3= - ( d + a) 
y3=-{r J -(d- a)*}" 1 

[0040] %LX. (aH2a • d)/(r*-d*)< 

[004 1] 
[»2'1 

tang ^{d-Cr'-d 5 )-^ 2 } 

+ a*-d.{l+d J /(r 1 -d J )}/{2-(r l -d J )^') 



[0 04 2] iiT, a«««Oi:#O^cllftJKSr^0 
tt, <91 = ^0+at'tl>i:> 
[0043] 

tan90=d-(r , -d 1 )- ,/l 

[0 044] t«r4<0-C, W2<r)HAt 

[0045] 

[SC4] 



[0048] 
[»6] 

tana= 2.a"-d-(r a - d a )-" a 
a * 2 • a 1 - d -(r » - d 1 )'"" [rad] 

[0 04 9] (2) Jt»?L2 6tf>JW!«L2 hy«fc<9 
£H£U£02 

Jt»?L2 6«*«M8L2 ^>H«OjSA2*J AVMOfflR* 
(x2, y2)fc>J;tf(x4, y4)t-TI»t. 
[0050] 

[*7 3 y4=-(d-b)+x4-tantf> 
r2=x4 2 + {(d-b)+x4-tan0)2 
^A4«7)JiSJi 

[00 5 1] 
[It8] 

x4=cos* -[(d - b J'sin^ 

+ {r»-(d - b) a -cos a 0)''"] 

y 4 = - ( d — b ) - cos* if/ 

+ sin*-{r a -(d - b) a -cos' <H ,/a 



(6) ftHPPl 0-20644 5 

1 0 

* [0052] 4fc, 
[0053] 

[R9] y2=(d + b) + x2-tantf> 
r=x2 2 + {(d + b)+x2-tan^}2 
tftiOT, £A2t7)Jlgl(2 

[0054] 

[ftlO] 

x 2 = cos <f> • [ ( d + b ) • s i n 0 

- { r 1 -(d + b) 4 -cos a 0} l/a ] 

10 y 2= ( d + b )-ccs a 0 - 

sin* •{ r *-(d + b) a -cos' 0}" a 



[005 5] fcfc*. %*>X. Jfe 

[0056] 
[Sill 



m&2 li&oj: 3 



*20 

tan0 2=(y2- y4)/(x4-x2) 

= [2'd'Cos" 0-sin<0-[{r a -<d+b) a -cos a (H ,/a 
+ {r a -(d-b) a -cos a <H" 1 ]] 
/[-2-d-sin0+(r a -(d-b) a -cos a *)" a 
+ {r a -(d+b) a -cos a 0} l/a ] 



[00 5 7] ip€lX'foiXii. cos^l, cos 2 ?/-^ 

[00 58] 
[»1 2] 

tan0 2*2-d/[{r a -(d-b) 2 -cos a # ) "* 

+ {r a -(d+b) a -cos a -tan i|[r 



X [0 0 59 3 ££T. ®S«ttOk*^)3Jaift**«0 
fcU (92=^0+/9 + rt-rSi:, 
[00603 
30 HK13] 

tanflO=d-(r*-d a )- l ' a 

[0 06 1 3 *<1TJMUT, 
[00623 
* HR14] 



tan( 0 0+ 0 + 7 ) *s tan 6 0 - tan<J> 

+ b a -d- (1+tan* 0 0)/{2- (r 2 -d a ) s/a } 
tan( 0 0+0 )*? tan 0 0 + b a -d- (1 + tan 1 0 0)/{2- (r'-d a ) a/a } 
tan ( 00+0 + Y ) i ?tan( 9 0+0) -tan 0 



[0 0 6 33 fcfc*. ^t, XSg|*Wl#?254 40*ftJ£l£ll 



[00643 
[ftl 53 

tan 0 =2'b I -d-(r a -d')-*' : ' 
0 ^2-b a -d-(r a -d a )- a/a 



[0 0 6 53 (3)«fiSTt*jei7L25. 2 6<D#«ij* 

01=jr/2 + 0 1-02 

= 7r/2 + 2-(a J -b J )-d-(r a -d , )- a '"+ * [rad] 
[00 6 73 fc&S. 4fc, *2, <tf>3, <£4{i, £50£ [0068] 



^A2*^^A34T'COftS5r9b2. jHA3frt>AAA£X' 
0>A9&4>3* J&Aifr$>)&AitX'(?>Pim*<t>4b'th. 
*l{i«M7L2 5, 2 60WM8L1, L2<0£Hftg{c 

mx-bz>frt>. 

[0066] 
[ftl 6] 



(7) 



ftffl^l 0-206445 



1 1 



[SI 7] 03=01 
4>2=<t>\=7i-4>\ 

[0069] fttmm*. n/2 [rad] 4>^f(lT 

5 1= 6 3 = 2-{2-(a 2 -b l )-d-(r J -d J )- ,/, + i>}fn 



1 2 

*t. <i>\, 02, 03. *404HMMIi**l. 
[0070] 

mis] 



82, 83, 



5 2= fi 4= -2- {2- (a 3 -b 1 ) -d- (r» - d» ) + <!>}/% 



[oo7i] ( 4 ) tt$wkmz£mmmmm 

»/2 [rad] HH&t4^Cft6*>4>. 
[0072] 

[»1 9] T = U/2)/co 

[0073] #M&ltrt*&«. fc S«V WXlSISIiaHT 
1, T2, T3. TmXtoilt&l. 
[0074] 
[&2 0 3 

Tl=01/6o={U/2)-(l + 51)}/o)=T-(l + 5 20 
1) 

T2=0Z/«a=[(ir/2)'(l + *2)>/a)=T.(l +5 
2) 

T3=03/<»={(tf/2)-(l + 53)}/co=T-(l + 5 
3) 

T4=04/6o={U/2)-(l + 54)},/a>=T-(l- + 5 
4) 

1, a>2, co3, <u4tt<JW>J:3fc:$r*. 
[0075] 30 
[»2 1] 

o)l=(ff/2)/Tl=(w/2)/{T.(l + 51)> = o)/ 
(1+51) 

ft)2=(jr/2)/T2=(w/2)/<T.(l + 52)> = o/ 
(1+52) 

o)3=(^/2)/T3=(^/2)/{T-(l+53)> = <a/ 
(1+53) 

6o4=U/2)/T4=U,/2)/<T-(l+54)l = co/ 
(1+54) 

* LT, 51=53. 52=54T*S>*»£k 40 
[00 76] 

[1*223 * 



»a>l=fi)3=<*/2)/Tl=(»/2)/{T.(l+«l)J 
= <u/(l +51) 

cu2=«4=(*/2)/T2=(7r/2)/{T-(l+52)} 
= 60/(1 +52) 

[00773 ( 5 ) nxmm^mm. 

W«|llte>WXJSJ»TraLfcfiT&S<}W>D12, D2 
3, D34, D41*, fta«E(OT^;H»4Mii:-r4. 
[00783 
[^2 3 3 

D12=(co2-6ol)/T2 
D23=(&)3-w2)/T3 
D34=(w4-6o3)/T4 
D41=(col-co4)/Tl 
Z<7)$t2 3t%.2 0, I 
H"S:£ilS (D23, D34 
[00793 
[SSC243 

D12=ft)-{l/(l+52)-l/(l+51)>/(T-(l + 
52)} 

= (2-co 2 /sr)-(51-52)/{(l+51)-(l +52) 2 } 
5K1, 52CU 53<1. 84<lT$)tltf* 1#S 
0<OEBSft*nki-4i:2-a)«/» = 8-3t.n*T*4 
COT'. D12~D41li3W>J:3fc:£S. 
[0 0803 



2 l DiziiiJcoiofc: 
D41WHH[fcift.tflStS). 



n2-(51-52) 
n*. (52-53) 
n2-(53-54) 



D12=D34 = 32■n , •^2■(a ^ -b , ) 
D23=D41=-D12=-D34 



[18:2 5 3 

D12=8-7T 
D23=8-;r 
D34 = 8-tt 
D41 = 8-7r 

[008 13 

($2 6 3 
d . (r i_ d .)-i/« + 



n 



2 -(54-51) 



[0 0 823 t%l. ffc&nUi. HRfc; 

[00833 

[&273 

2-(a 1 -b J )-d-(r 3 -d a )-' /, <^ 
[0 0843 X'hhfrh. 



★ [00853 
[&283 

D12=D34 = 3 2-n2-0 
D23=D41 = -32-n2-0 
★ 50 fciflGW* 



(8) 

1 3 

[00863 ( 6 ) 2mnmsm08»**i 

[00873 
[$293 

(D12+D23)/2=4-^-n2.(^l-53) 
(D23+D34)/2=4-7T-n 2 -(S2-S4) 
(D34 + D41)/2=4-jr-n«-(*3-ffl) 
(D41 + D12)/2=4-a:-nM54-52) 
ZZX\ D12=D34=-D23=-D41T*&4»^>> 10 
[00883 
[»303 

(D12+D23)/2=0 
(D23+D34)/2 = 0 
(D34+D41)/2 = 0 
(D41 + D12)/2 = 0 
k&S. 

[ 0 0 8 9 3 0 . fii>iO02Hl4 (ciR-f GMBR-fe 
0 »Jfl^TBKXlC»tWt« l k b fcta^MTC 

asma****)**^. r^'^^m»fio2ffl^ 20 
»ro*fc*ur. Hawaii. 4MrafiH<0»»S=Sr<-r 

[00 903 l/4 0K»t:imBtie*««ft<5) 

fi.£kki>fc, *<ai3IEaMo2fflcoT-*(i/2ig 

<02ffl^»¥%£ko£i UT fcHKtt^l 0KJ3lrt 

IE L < **> * fcto t^'Srft/J^IlHg**^^^ 

mnj&ffitsXVHtBUmhMil. 30 
[ 0 0 9 1 3 t> -5 k i , JJEa^^l&TOfltttrfc 

0. D12=D34=-D23=-D4U%WmB£l,$r<T 
[00923 

[»3 13 (D12+D23+D34+D41)/4=8-ar-nM(Sl-S2) + 
(S2-S3) + (S3-<?4)+( 54-55)} = 0 

mmtmBX'H, ®&-ty?n®tmmw£ 40 
■?&2U\z\conmii2 5, 26zmix\^tf, 3*1*1 

JiLh^®a7L$-Bif^^(0iJi.{f 3 *[6jO^{i 6 0') 
[00933 
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<&k«£u *>-?sv>t^n^smfri6i^Hji?L^^ 

IW* k k t . c <0EBEW0Plfflft:«3lfi» k «K»k 

XolzlX^htztb. ®&-t>Wa>^7 hitz-*im 
Kx^^mnrnx-m^Hz. fr-ojEsuz&toi z b a* 

Kttfc»BE-r&ikfc:J:0. EI6tt^ 1 /4 HHSfttEl 

««te4**«>4>it, -eco^<k t20^T-^^a 

[ 0 0 9 4 3 m.->X , HHsSSfe J:lXJp3tKc7)ff-ailc» 

k #-e§ & . 

[Hffl<0M#$rBWI] 

[Hi 3 *«wwiffl$*L*»**i'*y-^oaiiss^ 
[023 me* y^^j»mft«EiT'S. *> . 

[ H 3 3 HUB* y-»milrffi0T'£> & . 
[04 3 03<7)A-A|gBfrffl0T-J)^„ 

[053 iiawj^y-saatrai, wmm&r&tk 

&7av?mX'h&. 

[06 3 ^-^M«a5^m^^-r«fig7'D-y^0T' 

[07 3 *-?<7)YiV9W&.*5£tmX-hh. 

[08 3 (a) {iEKB-fey^iiiWttoEWEO^jHIft: 

mmmmtmmmx'h o , ( b ) time* y*a> 

4> {fi * § ft. * HHEavuxo^0 ?*> i> . 
[09 3 0^4sV^<^MW^k*OlW*jp^feft 

1 wm 

2 y-i?im» 
1 1 

2 0 EWE-fey-t 

2 4 gft&S 

2 5. 2 6 22f|*J<OKjI?L 

3 3 EHEitfaamS 

34 m»m 
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